Effect of local heating on restenosis and in-stent neointimal hyperplasia in the atherosclerotic rabbit model: a dose-ranging study.
In-stent restenosis is related to neointimal hyperplasia. Heating reduces neointimal hyperplasia but promotes constrictive remodeling after balloon angioplasty. We aimed to assess the ability of local heating in inhibiting restenosis and in-stent neointimal hyperplasia and its potential side effects on arterial thrombosis. Atherosclerotic-like lesions were induced in iliac rabbit arteries. One month later, both iliac rabbit arteries were stented. In each animal, one artery was randomized to local heating at four temperatures (50, 60, 80, and 100 degrees C). The contra lateral artery was used as control. Angiographic and histomorphometric analysis were performed 42 days after angioplasty. Immunohistochemistry was performed 3, 15, and 42 days after angioplasty. Angiographic significant reduction of in-stent restenosis after moderate heating (50 degrees C) was related to in-stent neointimal hyperplasia trend to be lower after moderate local heating when compared with controls. In contrast, in-stent thrombosis was similar to controls. Higher temperatures (i.e. 80 and 100 degrees C) also reduced in-stent neointimal hyperplasia but were most frequently associated with severe in-stent thrombosis. Local heating was associated with decreased cell proliferation, collagen density, and increased smooth muscle cell apoptosis and heat shock protein expression. Moderate heating represents a promising approach to prevent in-stent restenosis via the limitation of the proliferative response without thrombosis induction.